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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
9/7/2010 has been entered. 

Claims 1-3, 5, 8-11 and new claims 22-24 are pending in the present application, 
and they are examined on the merits herein with the previously elected siRNA as a 
species of a nucleic acid . 

Response to Amendment 

The rejection of claim 7 under 35 U.S.C. 103(a) as being unpatentable over over 
Li et al (US 2004/0147475) in view of Haberland et al. (BBA 1445:21-30, 1999), 
Haberland et al. (Pharmaceutical Res. 17:229-235, 2000), Lam et al (Biochim. Biophys. 
Acta 1463:279-290, 2000) and Kubota et al. (US 2004/0052840; IDS) was withdrawn 
because claim 7 was cancelled. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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New claims 22-23 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. This is a new ground of rejection. 

Claim 22 recites the limitation "the surface of a cell culture vessel" in line 2 of the 
claim. There is insufficient antecedent basis for this limitation in the claim. This is 
because prior to this limitation, there is no recitation of any surface of a cell culture 
vessel. Therefore, which particular "the surface" do Applicants refer to? For the 
purpose of a compact prosecution, the examiner simply interprets the above limitation 
simply to be a surface of a cell culture vessel. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-3, 5 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Graham et al (Virology 54:536-539, 1 973; IDS). This is a new ground of rejection. 

Graham et al disclose a method of transforming rat embryo and rat kidney cells 
with human adenovirus type 5 (Ad 5) DNA, said method comprises at least the following 
steps: (a) diluting the viral DNA in isotonic saline and mixed with 2.5M CaC^ to a final 
Ca2+ concentration of 125 mM; (b) incubating the mixture at room temperature for 15- 
20 minutes prior inoculating the mixture onto cell monolayers, usually in aliquots of 0.5 
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ml_, for 20 minutes at room temperature; (c) the cell culture dish of step (b) received 5 
ml_ of Eagle's basal medium supplemented with 2% heated horse serum (BME + 2% 
HS); (d) the BME was supplemented with additional CaCb to bring the final Ca2+ 
concentration (comprising Ca2+ from the inoculum plus that from the medium) to 
approximately to 15 mM , if the initial DNA inoculum was less than 0.5 ml_ (see at least 
page 536, particularly col. 2). 

Since the instant claims encompass the use of a nucleic acid in any form (e.g., 
ss-DNA, ds-DNA, ss-RNA, ds-RNA, peptide-nucleic acid, in a complex or in an inclusion 
body; see at least Disclosure of the Invention and original claims 2-7), and due to the 
open language of the term "comprising", the teachings of Graham et al meet all the 
limitation of the instant claims as broadly written. Please note that Graham et al 
succeeded to transfer human Ad5 DNA into the tested cells as evidenced by the 
attainment of foci of transformed cells (Figures 1-2 and Table 1); and the 2.5M CaCl2 
solution is a stock solution that was used to attain the desired final Ca2+ concentrations 
of 125 mM and 15 mM in steps (a) and (d), respectively. Moreover, Ad 5 DNA is a 
double-stranded linear DNA. 

Accordingly, the reference anticipates the instant claims. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-3, 5 and 8-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Li et al (US 2004/0147475) in view of Haberland et al. (BBA 1445:21- 
30, 1999), Haberland et al. (Pharmaceutical Res. 17:229-235, 2000) and Lam et al 
(Biochim. Biophys. Acta 1463:279-290, 2000) for the same reasons already set forth in 
the Office action dated 3/4/201 0 (pages 3-7). The same rejection is restated below. 

With respect to the elected species , Li et al disclose a method for introducing 
dsRNAs or siRNAs into cells, cell culture, organs and tissues, and whole organisms to 
attenuate gene expression (see at least the abstract; Summary of the invention, 
particularly paragraphs 35-54 and claims). Li et al teach specifically that the dsRNA 
nucleotide sequence is preferably at least about 25 bases and that it can be introduced 
into a cell in various ways, including liposome-mediated delivery, viral infection, 
transformation, transfection mediated by calcium phosphate, electroporation among 
others (paragraphs 39 and 44). In an exemplification Li et al disclose that rat cells were 
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transfected by overlaying onto the cells with lipid-DNA complexes containing 
dsGFP RNA in serum-free DMEM and incubated for 5 hours at 37 -C, following by 
the addition of DMEM (1 ml_) with 20% FBS without removing the transfection 
mixture (see example III on page 12). 

Li et al do not teach a cell culture method in which following the step of 
contacting a nucleic acid with a cell in a medium, further adding into the medium with a 
volume of a high-concentration solution of a calcium chloride to bring the final 
concentration of calcium chloride within the range of 7.1 mM-30.1 mM . 

However, at the effective filing date of the present application, Haberland et al 
(BBA 1445:21-30, 1999) already disclosed at least that the addition of soluble 
calcium ions (2 mM) or calcium phosphate precipitates to cells after a 
transfection period enhances transfection of polycation-mediated non-viral DNA 
transfer systems, and that calcium ion is not needed for non-viral DNA complex 
uptake (see at least the abstract; and particularly Figure 3). They specifically stated 
"Fig. 3 shows the transgene expression following the different procedures of ECV 304 
cells. As a control, the cells were transfected as usual with Ca 2+ present during 
transfection for 4 h. The transfection medium was then removed and culture medium 
without Ca 2+ added for further 24 h post incubation (a). Transfection of the cells in 
the absence of Ca2+ followed by thoroughly washing the cells after the 4 h transfection 
period to remove the H1-DNA complexes and addition of new culture medium 
containing 2 mM Ca — and incubation overnight (c) resulted in transgene expression 
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similar to that observed in (a) . At this Ca 2+ concentration and incubation overnight the 
cells remained morphologically healthy" (col. 2 at page 25; and particularly Fig. 3). 

Moreover, Haberland et al. (Pharmaceutical Res. 17:229-235, 2000) also 
demonstrated the importance of the presence of calcium ions in the post- 
incubation medium after transfection for overcoming serum inhibition in a 
polvcationic or cationic liposomal gene transfer system (see at least the abstract 
and Figures 3-4 and 7). They also stated "Fig. 4 shows the transfection efficiencies of 
neutral H1-DNA complexes without Ca— in the transfection medium at varying serum 
concentration under different conditions. When increased serum concentrations were 
present in the transfection medium and 2 mM Ca 2+ /0.1 mM chloroquine with 10% serum 
in the postincubation medium, high transfection efficiencies in the total range of serum 
concentrations were observed" (col. 2 at page 231; see section entitled " Ca 2+ is not 
needed for the complex uptake" and Figure 4). 

Furthermore, Lam et al also demonstrated that calcium increases the in vitro 
transfection potency of plasm id DNA-cationic liposome complexes from 3- to 20-fold in 
a number of different cell lines; and tested the effect with increasing concentration of 
Ca — (0-100 mM) using an appropriate volume of the 1 M CaCI? stock solution (see at 
least the abstract; sections entitled "In vitro transfection in the presence of Ca 2+ " and 
"The transfection potency of complexes is increased in the presence of Ca 2+ "). Lam et 
al further stated " fulp to 20-fold increases in transqene expression were detected at 
Ca— concentrations between 5 and 25 mM. Transfection potencies decreased for 
Ca— concentrations at 50 mM or greater, where more than 20% reductions in total 
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cellular protein levels were observed, indicating toxicity (data not shown)" (col. 1 at 
page 282, last paragraph). 

Accordingly, it would have been obvious and within the scope of skill for an 
ordinary artisan to modify the teachings of Li et al at least with respect to a method for 
introducing dsRNAs or siRNAs into cells in a cell culture to attenuate gene expression 
by adding an appropriate volume of a high-concentration calcium chloride solution 
(concentration of 0.1 M or greater; see definition of the term "high-concentration" on 
page 13, lines 16-20 of the instant specification) to the medium to attain at least a final 
concentration of calcium chloride in the range of 2 mM - 25 mM following the step of 
contacting a nucleic acid with a cell, in light of the teachings of Haberland et al (BBA 
1445:21-30, 1999), Haberland et al. (Pharmaceutical Res. 17:229-235, 2000) and Lam 
et al as presented above. With respect to the limitation of dependent claims 10-11, it 
would also have been obvious for an ordinary skilled artisan to determine and use an 
aliquot within the range of 1 uL-20 uL of a high-concentration calcium chloride solution 
(e.g., 1 M CaCl2 stock solution) per 500 uL of the medium to attain the desired final 
calcium chloride concentration. 

An ordinary skilled artisan would have been motivated to carry out the above 
modifications because both Haberland et al references demonstrated that at least the 
addition of soluble calcium ions (2 mM) to cells after a transfection period enhances 
transfection of polycation-mediated non-viral DNA transfer systems; calcium ion 
is not needed for non-viral DNA complex uptake; and the presence of calcium 
ions in the post-incubation medium after transfection can overcome serum 
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inhibition. Furthermore, Ca 2+ concentrations between 5 and 25 mM have been used 
successfully to enhance in vitro transfection potency of plasmid DNA- cationic liposome 
complexes without toxicity to cells as taught by Lam et al. 

An ordinary skilled artisan would have a reasonable expectation of success to 
carry out the above modification in light of the teachings of Li et al., Haberland et al. 
(BBA 1445:21-30, 1999), Haberland et al. (Pharmaceutical Res. 17:229-235, 2000), and 
Lam et al; coupled with a high level of skills of an ordinary skilled artisan in the relevant 
art. 

Therefore, the claimed invention as a whole was prima facie obvious in the 
absence of evidence to the contrary. 

Response to Arguments 

Applicants' arguments related to the above rejection in the Amendment filed on 
9/7/2010 (pages 5-6) have been fully considered but they are respectfully not found 
persuasive for the reasons discussed below. 

Applicants argue basically that in all of the cited references the nucleic acid being 
introduced into the cells is complexed with a further substance, and none of the 
references teaches or suggests that the nucleic acid should be added to cells without 
complexation with another substance. Applicants refer the examiner to example 4 and 
results shown in Figure 4 that show the delivery of a siRNA to cells is enhanced by 
application of a high concentration solution of calcium chloride without use of any 
liposome or other complexation of the siRNA. 
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Please note that the instant claims encompass the use of a nucleic acid in any 
form (e.g., ss-DNA, ds-DNA, ss-RNA, ds-RNA, peptide-nucleic acid, in a complex or in 
an inclusion body; see at least Disclosure of the Invention and original claims 2-7, 
particularly the dependency of original claims 6-7 ), not necessarily limited only in 
the form of the siRNA designated as hEx3.-1 in example 4 as argued by Applicants. 
The instant specification states explicitly that "The nucleic acid used herein may be in 
the form of a complex or an inclusion body with a biodegradable substance or a living 
body-derived substance, as mentioned above. Particularly, such a complex or an 
inclusion body can be conveniently used in the method wherein an aqueous nucleic 
acid solution is added to a cell culture vessel and made dry or absorb to the vessel" 
(page 14, lines 13-18). Additionally, it is noted that the primary Li et al reference states 
specifically " In the case of a cell culture or tissue explant, the cells are 
conveniently incubated in a solution containing the dsRNA or lipid-mediated 
transfection " (paragraph 44). 

Accordingly, claims 1-3, 5 and 8-11 are still rejected under 35 U.S.C. 103(a) as 
being unpatentable over the cited prior art references for the reasons set forth above. 

New claims 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over over Li et al (US 2004/0147475) in view of Haberland et al. (BBA 1445:21-30, 
1999), Haberland et al. (Pharmaceutical Res. 17:229-235, 2000), and Lam et al 
(Biochim. Biophys. Acta 1463:279-290, 2000) as applied to claims 1-3, 5 and 8-11 
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above, and further in view of Sabatini, D (US 2003/0228601 ). This is a new ground of 
rejection. 

The combined teachings of Li et al, of Haberland et al. (BBA 1445:21-30, 1999), 
Haberland et al. (Pharmaceutical Res. 17:229-235, 2000) and Lam et al. were 
presented above. However, none of the cited references teaches specifically a method 
of nucleic acid transfer comprising the step of absorbing a nucleic acid onto the surface 
of a cell culture vessel. 

At the effective filing date of the present application, Sabatini already taught a 
reverse transfection method comprising the steps of: (a) depositing a mixture 
comprising a nucleic acid of interest (e.g., oligonucleotide, DNA, RNA) and a carrier 
protein (e.g., gelatin or other carrier macromolecule) onto a surface (e.g., bottom of 
wells of a multi-well plate, slide) in defined, discrete locations and allowed to dry, with 
the result that the nucleic acid-containing mixture is affixed to the surface in defined 
discrete locations; (b) eukaryotic cells (e.g., mammalian cells, bacterial, insect and plant 
cells) are plated onto the surface bearing the nucleic acid-containing mixture in 
sufficient density and under appropriate conditions (e.g., in DMEM containing 10% heat- 
inactivated fetal serum with pen/strep) for introduction/entry of the nucleic acid into the 
eukaryotic cells and expression of the nucleic acid or its interaction with cellular 
components (see at least paragraphs 4-19). Sabatini also disclosed that the nucleic 
acid-containing mixture could also comprise an appropriate lipid-based transfection 
reagent (e.g., EFFECTEE ™, Qiagen); and that the reverse transfection method could 
be used in identifying dsRNA constructs which produce a particular phenotype by RNA 
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interference (paragraph 94). Furthermore, Sabatini taught that the reverse transfection 
method provided a strategy for high throughput analysis of gene function in cells 
(paragraph 4). 

Accordingly, it would have been obvious and within the scope of skill for an 
ordinary artisan to further modify the combined teachings of Li et al, of Haberland et al. 
(BBA 1445:21-30, 1999), Haberland etal. (Pharmaceutical Res. 17:229-235, 2000) and 
Lam et al. set forth above by also utilizing the reverse transfection approach that is 
taught by Sabatini for identifying potential dsRNAs or siRNAs constructs which produce 
a particular phenotype by RNA interference in cells in a high throughput fashion. 

An ordinary skilled artisan would have been further motivated to carry out the 
above modification because the reverse transfection method of Sabatini which involves 
the step of absorbing a nucleic acid onto the surface of a cell culture vessel provides a 
strategy for high throughput analysis of gene function in cells, including identifying 
potential dsRNAs or siRNAs constructs which produce a particular phenotype by RNA 
interference. 

An ordinary skilled artisan would have a reasonable expectation of success to 
carry out the above modification in light of the teachings of Li et al., Haberland et al. 
(BBA 1445:21-30, 1999), Haberland et al. (Pharmaceutical Res. 17:229-235, 2000), 
Lam et al. and Sabatini; coupled with a high level of skills of an ordinary skilled artisan 
in the relevant art. 

Therefore, the claimed invention as a whole was prima facie obvious in the 
absence of evidence to the contrary. 
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Conclusion 

No claim is allowed. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang Nguyen, Ph.D., whose telephone number is 
(571)272-0776. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
SPE, Joseph T. Woitach, Ph.D., may be reached at (571) 272-0739. 

To aid in correlating any papers for this application, all further 
correspondence regarding this application should be directed to Group Art Unit 
1633; Central Fax No. (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to (571) 272-0547. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. 

/QUANG NGUYEN/ 

Primary Examiner, Art Unit 1633 



